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Abstract

This thesignvestigates ent er s® s ear c hhasklatgadwsao r and

result of the emergence ofiline rental housing advertisinguse the national sample
from the American Housing SurvésHS) for 19992013 todetermine whichwere the
most successfidearch method®r renters and to what extent timernethas
complemented areplaced traditional search strategies. The AHSdstaset that has
previously been overlooked in research on housing search beltémimeo wn er s 6
renterso preferences are heterogeneous
which search continues until a satisfactory match is made. | igagstiow the increased
availability of online housing advertisements has impaatethod of search used atie
number of homedat renters visitluring their searcHh look at the number of units

visited during searchs a measure efficiency in searchContrary to mypredictions, |

find that rentesdsearch intensity, conditional on search method, decreased after the
creation of housing websitésuch as Zillow, Trulia, Redfin and Realtor.cpior all

renters except those that hired a realtedieoke. This topic of rentexdsearch behavior

is surprisingly neglected in the housing economics literatureremelasingly redvant
within economic models of search and matching in the housing market considering the
rise of the U.S. rental ragspecially sice the housing prices peaked in the late 2000s
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1. Introduction

The heterogeneitgf renters, buyers, and housing umts salient characteristic
of the housing mark€WWheaton 1990)Renters andbuyers alike overcome tistate of
imperfect information associated withis diversity by searching for housing units that
bestmatchtheir preferences and simultaneously are consistenti@thbudget®f time
and moneyln the lastwo decades, the growth mfternetaccesgsee Figure 1Mas
provided previously unavailable opportunities renters and buyers search for
housingmoreeasily and a& lower cost Economists havexplored the effects anline
search fohomebuyersthe sharef homebuyers whased thenternef not necessarily
exclusively,to search for a home increased from 34% in 2004 to 95% in 2016 (Young
2005, NAR Generational Report 2017).

Almost alleconomicditerature that modelsearch and mating in the housing
market focuses solely on homebuydtsr examplepnly two paragraphs of the 73 page
article on housing in the Handbook of Regional and Urban Economics (2015) address
rent er ¢Te Miceostructule of Housing Markets: Search, Benigg, and
Brokerage2015) The few models that consider rentdosso because théseat renting
as a temporary, less desirable housing optiopraspective homebuyers whwve to
new cities (Head and Ellis 2012, gtawagi 2014). However, the persistshare of
renters in the USince the housing crisis in 20@&akes clear how unrealistic this
assumption isln 2015, thdJ.S. share of households who are rend&, the highest
recorded rate in 20 years (ACS 201gehr survey).

How i s seaelndifferentsotn homebuye® Furthermore, how has the

growthof theinternetimpacted rentesbsearch behaviorPhis thesis contributes to filling



the neglectn economic researabn rentesdseart behavior. The topic of renséisearch

is increasigly relevant given the rise in renting and the growth ofrternetin the U.S.

Using data from theational sample of the@merican Housing SurvefAHS) for 1999

2013, | analyze howhe emergence of online housing websitethe mid2000s changed
rentes0search strategies and impacted how intensivelgrsisearch farentalhousing.

| formulate a simple modelft h e r @aoice ef sedrsh methods. | thetopt

Ri chardson and Zumpanod6és (2012) armoddli cati on
there nt er 0 stostaroh mard ooless intensivédy housing.

In the pastmost U.Srenters relied on advertisements or word of mouth to find
housing (Krysan 2008). Advertisements included newspapenatg@zine ads, radio
ads, billboarg, flyersor pamphlets, housing bookletsr 6 For LGnlme e dé si gns.
advertisements are now included in that Bhce the late 1990dal multiple listng
services bean digitzing their databases 1999, Craigslist.com started in San Francisco
as a freesavice hostingclassified advertisementgline. Itspread to other tes in the
U.S. and continued to gain popularity throughout the 2000sedittg websitesould
provide more information abouteachn i t 6 s ¢ haadewer ihckide photbgraphs
surpassing the quality of print advertisemef@se Figures 11 and 12 for photos of the
Craigslist website)

Theinauguration of Google Efps in 2005urther enhancednline housing
advertisements. Shortly after Google maps went filgshupo sites such as
HousingMaps.core me r g e d-u p & M &aofle rdaps to map Craigslist listings
and provide geographical information to renters searching for units. By 2006, new

websites likeZillow, Trulia, and Redfin had beameated as alternative lisgjrserviceso



Craigslist andhat offered this mapping functio@raigslistposts only includémited

information asthe advertigrsdetermine what information to provide. The latebsites

began providing information on a comprehensgeof unit anaheighborhood

characteristicsin additionto photographs and amap showingp e uni t®e | ocat i on
Figures 1316 for pictures of current populbousing listing websites. These newline

housing listing services targeted both renters and homebuy&f¥10, the National

Association of Realtor@NAR) reported thaRealtor.com, Trulia, Zillev, Yahoo, and

local MLS sites weré¢he top five places where real estate agents posted lighitigs

Technology Survey 2010)

My hypothesis at the start wdgat since2006, the emergence of enhanced online
housing listings has decreased the marginal cost of search for renters. Renterg can
gather more informatioabout rental unitat a faster rate thahey were able to do by
using print advertisements odyigg on word of mouth. Tie framework of optimal
search theorgtates thasearch includes both search intensity and search dur@eanch
intensity is determined by the marginal cost of search. This is the costs associated with
gathering informatiombout andisiting an additional unitl assume that after 2006 the
majority of renters use theternetto search for housing to compient their other search
methodsThese renters faced lower marginal costs because the inestneés the costs
of gathering information for each additional
increased so thabn average, all renters visited more housing units after 2006, regardless
of how the other search methods they used.

Other sudies on housing search intensity haged data from the National

Associationof Realtdrs Sur vey on @Bauyeh ars dRehaasoifand il €9



Zumpano 2012, Genovese and Han 201Bat Burvey sample Isnited to homebuyers
and suffers fronselection bias both becausarvey responses are voluntarnd because
agents are not used in all transactioks an éernative source of data, this thesis ubes
national sample from th&merican Housing SurveyAHS) which has a largesample
size, indudes data on renters, and is a random sample of dwelling lupitk at the
intensity as well as the mode of search u3éus isan alternative approach to the
common search model for owners, whiclomne that focusesam homebuyer 6s or
resevation utility within a sequential search framework.

The remaindeof the paper is structurex follows: Section Beviewsexisting
search and matching theories both the housip market and the labor mark@gthere
search modeling started), focusimigpapers that explorthie impact of thenternet
Section 3summarizes the most important features of the AHS -P849 datasednd
what | can learn about search usingtittacesthe trends for search methods and search
intensity by tenure ancbmparng thedemographic characteristics ohters and
homebuyers. Sectionautlines the theretical model | adopt to studlyge relationships
between search intensity, search method, and household charact&estiims 5
presents the results tife study ad their significanceFinally, Section @oncludes the
study with a summary of the investigation, the implications for the role of intermediaries

and search techniques in the rental housing market, and suggestions for future research.



2. Literature Review

This literature reviewis organized into the following sections: thearch and
matching theories with a focus on esided buyer searchn overview of optimal search
theory and & application to the search for housitige theoretical and empirical
implications of using the as a search method witloitihthe housing and lalbbanarkets;

and a summary of the literature pertaining to housing search methods

2.1 Search and Matching Theories

The theoretical and empiricalsearch on housing search has focumethe
housing markebetween buyers and selleRenters and landlords s ear ch has been
neglectedThus, the following section refers only to heebuyers and sellershe
differences betweersearch irowner andn rental marketsnd their implicationsre
discussed at the end of this section.

The housing market is characterized by the heterogeneity of both homebuyers and
homes. Homebuyers vary by thpreferences and budgets; housing uariesmainly
distinguisheé by their charactetigs, location, and price. Buyereferencesre
impossible to observe and unit characteristics are costly to vAsfg resultsellers(or
landlords)and buyergor rentershave imperfect informatigpreventingeasy high
guality matchedetween buyers and sell§&heaton 1990)Buyers and sellersearch
simultaneouslyor a suitable matchccording to their preferencéihis search has
economic costgime spent searching, feks gathering information, and the opportunity

costof thesearch effortsuch as losing units that were previously vis{@drillo 2012).



Accor di ng (1690)8¢miaad gapenod Bousing search, bugegsch
by gathering informatioon available unitshrough advertisements.oMever, the
advertisements never offer enough information for the buyer to decide whether or not he
wants to purchase the home. Thgyer must visit the unit in order to fully observe how
well the wunit fi t(Wheatoam #990Carijlo2018)Seapcicastt er enc e s
prevent buyers fromisiting all available unitgven though thisvould allow them to find
the best matcfAnglin 1997). In nodels that recognize more than one matching crjteria
buyers form an unobserved reservation utility criteridme minimum criteriaefer to the
basic characteristias unit must possess for the buyer to make an offer or accept the
sell er 6s pr i1Thes, g matclhgid made whed 8 Buyer visits a property that
meets or exceeds her reservation criteria.

The pro@ss describedboveis a simple oneided buyer search process.
However, as previously mentioned, search occurs simultayemitsveen buyers and
sellers(or landlords and rentersAs a result,wo-sided garch models are thought to
betterestimatethe relationships between search efforts and macroeconomic indicators
such as housing pricetime on markeand vacancy rates (Wheaton 1990, Genovese and
Han 2012, and Qdllo 2012).Even though searab simultaneous, sellers usuatbly on
passive mdtods such as posting an advertisement and then waiting for buyers to visit
their property Buyersrely more heavily on diwe search methods to gather information
and decidevhich units to visit (Carrillo 20L2Genovese and Han 2Q1stich as sifting

through advertisements, online or in priiitincreasedevels of seech effortincrease the

1 This paper does not consider the different éécts of bargaining, asking prices, or
counter-offers on the matching process because of their limited relevance to the
rental market.



likelihood of a matclas in Wheatoi(1990 and Anglin(1997) then the variation in
levels of search refleeheb uy er 6 s act i vteertham the padsiveseait e s s r a
efforts of the seller.

Head and Ellis (2012) and Kashiwagi (2014) have separately developed search
and matching modethat integrate the rental and satearketsfor housing Both model
the rental market dsictionlessrelatve to the housing méet. Asa result, their models
suggesthat when homeowners move thegy choose to rerfirst until they finda
imat cho, a onwe dotbuy & fthaircnewolacationhKashiwagi (2014) assumes that
all households prefertoownhae r t han rent due to fApsychol og
benefits. o0 He recognizes that though some pe
because of the lower costs of moving or less respiihsof maintaining the unit. iese
reasons relate to theterogeneity of agents (Kashiwagi 20143ing data from the
American Community Survey (ACS), Current Population Survey (CPS), and the U.S.
Census Bureau, Head and Ellis (2012) confirm that homeowners are less mobile than
renters. They speculate that teeuced mobility of homeowners has important labor
market outcomesn wages and unemployment rates

The focus on homebuyens search and matching models reflect quahsimony
and thehistoricalpredominance adwneroccupancyn the US. Manyfoundational
aspects of the search and matching models described abaitieely also apply to
rentesb s ear ch. For r eprdpertresandchpseferereaieltheas owner s
heterogeneous. In botimperfect information is endemi®oversor potentihmovers
gather information before visiting uniitil at somepoint they decide to rent or buy

Kashiwagi (2014) and Head and Ellis (2012) choose to distinguish the housingsmarket



for buying and renting bglifferent levels ofsearch frictionsin contrat, Benjamin

(2015) emphasizes that buying a house is a more significant investment decision and
holds higher risks in the event opaor match than rentinghese differences between
renting and buying a home are reflected in how renters and homebeigeais for

housing.

2.2 Search Methods
As mentioned earlier, the literature lbousingsearch is dominated by
homebuyer s search and often disregards any
search strategie$raditionally, theoetical models omomebuyesdsearch behavior only
recognized the buyeros use of advertisements
Wheaton (1990) assumes buyers aisly advertisements, while Anglin (1997), Baryla
and Zumpano (1995), Elder et al. (1999), and Zumparmd. (2003) recognize that most
homebuyers hire real estate brokerselp find homes that match their preferendd=
role of real estate brokers is a widely researd¢bpit within housing economicklan
and Strange (2@) offera thorough overviewf why real estate brokeexist. Finally, n
the last decadestudiesof housing searcbuch as Carrillo (2012Piazzessi and
Schneider (2014pnd Genovese and Han (20h2ye incorporated these of thanternet
as asearch method for homebuyer$ieBefindingswill be discissed inSection 2.4
Search and thiaternet A complete compilation of atkal estate listing websites is
provided inRichardson and Zumpano (2012).
T h e NI Buyers and Sellers Survegs beeithe most widely used

source fordata on the search methods used by homebuyers. The survey has been



administered yearly since 1981 and offers the unique opportunity to track the search
trends of homebuyer@ther sources that homebuyers reported using include home books
or magazines, prtmewspaper advertisements, friends, yard signs/open house signs, and
homebuilders or their agents. Figure 10 repdarénds for all of these sedr methods
from 20022016 as shown in tHeAR survey data.

The most recent analysis based on this data indicates that since 2001 buyers have
found their homes less frequently through agents and more frequentlyiotethet In
2001, 8% of buyers first heard about the home they eventually bought from a website
while 48% of buyers leaed through a real estate agentcontrast, in 2016, 51% of
buyers heard about their current house fromrternetand only 34% first learned
through a real estatgent (Riggs 206). Despite this shift, 92% of homebuyers stitieul
a real estate agent in 2017 (2017 NAR Generational Report). Zumpano et al. (2003)
investigates this changing role of the real estate agent dueiteirest

Though the NAR survey dateas serious shortcomiagwhich are discussed in
the data semnofthisthesis it does provi de i nLfitlesearéht i on on
data on renters wasvailableuntil the emergencef online housing advertising. In
studies ofacial differences, Krysan (2008) and Newburger (1995) use local survey data
from Detroit and Boston respectively to draw conclusions on the different search methods
used bybothrenters and buyerBlewburger (1995) argues that any differences between
search strategies used by whites and blacks disappear after controlling fockencee
Similarly, Krysan (2008) finds that there is little difference between white and black

homebuyers.



Both studies confirm that renters rely on different search strategies than buyers;
Krysan (2008) also finds that black renters in Detroit reliederheavily on informal
networks than white renters. Renters used newspapers antetinetmore frequently
than buyers did, whileuyers used yard signs, open houses, and real estate agents
significantlymore than renter(Krysan 2008). There was no digrant difference in the
proportion of renters anluyers who relied on frienas family members to find units;

21% of renters reportadilizing their social network was their primary search method.
Only 13% of homebuyers reported the same. Forty peoddromebuyers said that they
relied on professionals such as real estate brokers as their primary search method
compared to 20% of renters. Though these patterns require further confirmation by using
data from other cities, the reported differences betwe h o mebuyer 6 s and
methods are expected.

Krysan (2008) only usegata from 2004, and her research limits its focubéeo
role of online searcght cannotconsider the technological improvements that have since
enhanced housing listing websit&soft andPope (2014jnvestigate the spread of
Craigslist throughout the U.S. in the early 2000s. Tiemiearch confirmghatinternet
search differs between ren$ and homelyers. From 2002007, Kroft and Pope (2014)
find that the MSAental vacancy rates declined by 10% on average in the cities where
Craigslist was available and widely used. However, getionship did not hold for
overallMSA vacancy ratesr unemployment rategdicating that the potential impact of

Craigslist was highest in the rental market.

2.30Optimal Search Theory

10
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Buyersdsearchhas been modeleslith respect to both expected search costs and
the buyer 6s r es asegential searchdramewoekr(Anglin 189@x h i n
this case, the buyer must choose botlhofitenal level of searcltonemaximizesthe
likelihood of finding a matchthey also choosthe regrvation criteria that minimize
search costs\lternatively, Barylaand Zumpano (1999 mo d e | buyer 6s searct
optimal search theoryfhe two choices facing the buyer are his search duration and
search intensityOptimal search #ory combines sequential search and figathple size
search (Morgan and Manning 1985)g8ential search occurs when searchers draw a
oneunit sample and observe the whathetods matchin
continue their seahinto the next search period. The alternative is a fsauple size
which models searchers whbservea fixed number of units in one time period and
choose the st from match from this sample. Un@@timalcombinedsearchthe
searchers determine both the sample size within a pericthamdimber of periodbey
search. As a resuligarcherghenenjoy tre flexibility of sequential searchyoiding
unnecessary cos@nd cartake advantage dlfie speed of gathering information in fixed
sample size search (Morgan and Manning 1985).

In the context ohousing search, optimal search theibnysdefines seaktas
occurring over two dimensions: search duration and search intéBarta and
Zumpano 199p Search duratiothe total length of time spent searching &silbws
from implementing optimal search, with costs per limit of tilmehousing search, a@®
period costs areut-of-pocket costs of conducting search and the foregone utility due to
delayed consumption of the good (Zumpano, et al. 2003). Search intensity is the total

number of homes visited in a specified period of time. It is determinecebyithin

11



period costs or the marginal cost of seafdteseincludethe coss of gathering

information and the opportunity cogtane and moneydf evaluating the unit (Zumpano

et al. 2003)B u y eseascld becomes a tradeoff between search duration and search

intensity as they balance the costs of continuing their searchh&ittosts of sampling

(Zumpancet al. 2003)Several studies confirm the inverse relationship between search

intensity and seah durationimh o me buy er 6 s s éBarylaand Zumpanohousi ng
1995 Elder et al1999, Zumpano, et al. 200Genwese and Han 2013)

Within this framework, buyer characteristics @hdir chosen search mettsod
become importantThey drive bothhewithin and across period search costs. For
instance, buyers who are moving to a new artgue to a job transfer hal@mver search
durations and increased search intensity because they experience higipecooss
search costs (Baryla and Zumpano 138er, et al. 1999). Buyers who earn higher
incomes and thus face higher opportunity costs for search are shown to search less
intensively, but not necessarily for longer periods of tiBeryla and Zumpano 1995,
Elderet al. 1999Zumpano et al. 2003Finally, snce the use of real estate brokisrs
costly butreduces the marginal cost of seatminyers who hire brokers search for less
time and more intensely (Baryla and Zumpano 1995, Elder et al. 1999, Zumpano et al.
2003 Richardson and Zumpano 2Q1Pexpect that individuals with higher opportunity

costs of time would more likely avail themselves of that option.

2.4 Search and theinternet

A. E-Commerce

12



Though the housing market has several components that differentiate it from other
markets, it isuseful to briefly considgparallels to housing search thre impact of the
interneton commercial goodg.heinternethastransformed the search process for
homogeneougoods by eliminating the geographic aspect of markets and reducing search
costs. Theseffects were expected to make markets for homogergamds more
competitive by lowering prices and decreagmige variation across suppliers. However,
early studies on-eommerce have recordék opposite effects of incread price
variation and sligtly higher prices fogoodsbought onlingBailey 1999, Brynjolffson
arnd Smith 2000, Baye et al. 2004). Ellison and Ellison (2014) argue that the slightly
higher prices of used books sold onlis@accounedfor by the higher gality of matches
made betweeused book buyers atite books they buyThus, the effect of thiaternet
ondifferentmarkets needs to be evaluated not only in terms of price levels or price

dispersion, but also through the arrival rate of matches and overall match quality.

B. Online Job Search
Given the similarities betweerearch and matching models tbe laborand
housing markes the literature on the effectiveness of online job seeachoffer
particularly useful insights into search in the housingmarkeDavi d Aut or s ( 20 (
seminal paper, AWi ring t he -MorebsonPissMidask et , 0 e X
search model to predict how the growing use ofrtternetwill change the job search
process and the overaliructure of the labor marketutor (2011)positsthat ashe cost
of the job search decreases with the use oitieenet the reservation utility for

employers and workers increases because workers and firms can consideotetial

13



matches at a faster raténder the assumptions of the DiamévidrtensonPissarides
model, thiswould ultimately leado higher earningas output increases and a reduction
in unemploymentevels Recentempiricalresearch confirms that workesho searcild

for jobs anline obtainhigher wages, though the differences remained relatively small
after correcting for selection biagghahiri and Osmag015).

Due to the relative ease of applying to jobs oninkternet open positions will
receivemassively morgob applicants from wich hiring managers mustenscreen and
choosgAutor 2011) The application process online no longer serves as a valuable signal
to hiring managers that applicants are serious about the advertised position.
Consequently, Autor (2001) predit¢ksat the ole of the labor intermediation markeiil
become more important asicators of worker quality. \Wd of mouth
recommendations and personal refervalbalso become increasinglynportant.
loannides and Loury (2004) and Calémengol and Zenou (2005hvestigatethe role
of social networks in the search for employm@imteseare important forecasts that can
beappliedto the rental housing markétheyraise questions about how the rise of the
internethasshifted the rolef real estatagents and psro n a | referrals withirt
search for housing

Though earlier resgch suggests that online jebarchncreaseseach duration
(Kuhn and Skuteru@004),more recent investigations provide evidence ittatrnet
searcher so6 e x peoymenndarations than similarrworkers eho gdarch
offline (Kuhn and Mansour 2013, Fount&@@05) Ku hn a n d s (2013 snareu r 6
recent study usdsational Longitudinal Survey of outh data from 20022008, which is

consistentwittA u t o r 6 gheafefcal PrédjctionsThey findthat theinternetreduces

14



search frictions and consequently incredbe rate of matches between those seeking a
job and open positions. Their results indicate timemployment durations @b seekers
are reduced by526 when they search onlinghey speculate thanline search became
more efficientdue totechnology improvements such as better online job sites and
growing networks instked since the initial research. These results are important for
evaluating the imact of theinterneton housing searcithe most widely used housing
advertisement websites such as Trulia, Redfin, and Zillow only emerged in the second
half of the 2010s.

Job match qualitycaa |l so be eval uated i1 n Margr ms of
(2012) uses data from the German Seeamnomic Panel to evaluate whether those who
used thenternetin their job search are more satisfied with their job across a range of
categoies.Overall, onlingob seekers were more satisfied with their new:jtiey
reported thathey were uisig their skills better and hadhigher chance of receiving a
promotion.These assessmentr i t er i a can be-bandwdhi dered t o
informatiold si nce t hey ahe@btobahazerdifficult te predistweriy s o f

without investingsignificanttime or research adffts (Autor 2001). iemajority of the

desired criteria of a rental unit can be consiged t o-b A ed @i dtwh dat ad si

characteristicencluded in online listingare easily verifiable throughpersonalisit.
This comparison suggests that there is an even greater potential for improving match

quality byutilizing theinternetin housing search

C. Online Housing Search

15
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The use of thenternet directly or indirectlyjn home searchaacreased from
30%of buyers in 20030 99%o0f buyers in 2016 (Richardson aBddmpano 2012, NAR
2016 Survey oHomeBuyer Characteristics). Observing this trend, economists have
incorporated the role of theternetin recent search and matching theoriethe housing
market recognizing itas a primary search method that retuced search friction§he
scope andhcreasingavailability ofinternetsearch dathave also allowedconomists to
consider how search is segmented by locapogferences, angrices (Piazzs et al.
2014).

Within searchtheory, theinternetis treatedas a new technology replacing older
technologies (such as newspaper advertjsibgllows buyers to gather more
information about units before deciding which units to \@adithus shifts the
distribution of potential match€&enevose and Han 2012, Lester et al. 2@Edrillo
2016, DoOoUrso 2002). Though the online
search, the capability to search postings by selected charactgnistioses endogenous
matching (Carrillo 2012)Within the ownemarket where real estate agents are still
widely used, théenternetmay serve moras a search method that both replaces the
traditional method of looking at newspaper advertisements and coemiie the strategy

of hiring a real estate agent (Zumpano et al 2003).

advert

Carrillo (2012) provides the most recent and robust model for understanding the

impacts of thenterneton housing market outcomd3rawing on the assumptions Wiib
Wh e at o n doksearch and mayching where buyers can only confirm matches by
visiting the unit Carrillo (2012) findghat more than half of the buyerevaluatiorof a

unit is determined when the buyeewsthe online listingThe rest of the match is

16



revealed whemie homebuyer visits the home. At the same time, Carrillo (2012)
calculates thatdy 3% ofthefi i d i 0 s y n ebuyarmatoh valuéisiobserved from
theinformationin the listing. Howeverthis percentage increasedch yar in his data,
from 20002002,due to theaddition offeatures gch as virtual tours and photos to the
online listings. Carrillo (2012)raws three important conclusions from his investigation.
Firstly, he expectenline housing advertisemeritsimprove as more technological
constraiits disappear. His predictions have since been confirmed. For examplebttie
of Google Maps in 200&llowed housing advertisements to include a-fiesgpure that
provides more information on thEweseanitos | oca
enhancemes have important market outcomes as Catrrillo (2012) determines that
additional online information causes mar ket
market to increase.

Theinternetallows searchers to gather more information, more edsthyereby
reduceghe marginatostsof search. Under optimal search the@@&T) this reduction
in the marginal costs of searititreasesearch intensitand decreases search duration.
Richardson and Zumparf@013) confirmthe prediction that searching theinternet
increases search intensity; they observe that homebuyers that used online listings visited
more homesmaverage in one week than tidmebuyers who were not using the
internet Likewise, Genovese and Han (2012) find that homebuyers thatheseternet
physicallylooked at more units total during their seatdbwever, Richardson and
Zumpano (2013) only observe this increase in data from,20@%0t in 2006. They
conclude using thmternetincreasd b u gearchdngensitybutonly in housing

markets that werkavorable to buyers such as those that follothed?008 housing crash.

17



Despite the proposed inverse relationship between search intensity and search
duration within OSTempirical research consistently indicatieatinternetuse lengthens
the housing search for buyers. In an early studytamnetu s e , D6Urso (2002) c
that homebuyers using ti@ernetrather than the conventional method of search would
increase their time searching by 2 week4)yo025% at the median length of search.
Genovese and Han (2012) similarly find that if all homebuyers searched online, average
Obuyer time on the marketd would increase by
Likewise, Richardson and Zumpano (2012) reach comparable conclusions and
guestiorwhether thenternetis making search more efficiefithey speculate that as the
more housing information avalble via thanternetincreaseshomeuyers are unable to
process all of this information and in fact face rising information cbstssimila vein,
Rae and Sener (2016) acknowledge howritegneth as Aundoubtedl y | ower e
frictions, o0 but question whether it has | ed
Though economists previously recognized that location was an important element
of search, the lack of spatial data has limited the extent to which researcipecsuid
guestions about geograpagd neighborhood preferenceghin searchAs Alonso
(1960) pointedoyt a home purchase contains both the
location. Geography captures preferences for commuting costs, access to schools,
neighborhood crime rates, public transportation access, and other neighborhood amenities
(Dunning and Grayson 2014).
Though the topic of how renters search spatially is beyonscthige of this gaer,
it is interesting to acknowledge how online housing listing search engines have

potentially transformed the way that homebuyers and renters approach the search process.
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Dunning and Gr ay susers afe psledtd sirarfeauslythink hat i

spatially and sectorally since online real estate portals lead users to specify multiple
attributes on geographyd0 Rae (2015) , Rae and Sener (2016
have similarly acknowledged how housing search engine websitearage movers to

searchspecificallyby location.
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3. Data

This thesis uses data fraime rational sample of the Aerican Housing Survey
(AHS) from 1999 td2013. The survey is administered every two years in the odd
numbered year€ight of these surveys areluded in this analysis. Conducted by the
U.S. Census Bureau, AHS is a longitudinal survey of a nationally representative sample
of the U.S. housing stock asks the occupantgiestions oothhousingandhousehold
characeristics. The same sample of housing uisisurveyed every two years and is
updated every two yearadding newly constructed unasdremoving demolishednits
accordingly.The AHS conducts surveys for national and metropolitan samples that are
designe to be representative accordingly.

Previous invesgations on housing search wdata from the National Association
of Realtors Survey on Bu(NAR) hsompanson,tBee |l | er 6 s
AHS provides data on both renters and homebuyere wWie NAR data is limited to only
homebuyers. Furthermore, the NAR sample size each year is much smaller than that of
the AHS. Finally, the NAR data sufférom selectiorbias,as the survey is voluntary and
limited to homebuyers who used real estate én®k their search. For these reasdns,
chose taise data from the AHS on rerg&housing search. In doing so, | provide a fresh
| ook at r ent esbhsudingaseath bkehavioes lasithisesection of the AHS has
never been used for such an investigation.

From 19992013, the average sample stféhe AHS was 66,170 househalds
average of 32% of those householdse rentersTable 1 showthe sample sizef each
survey year, the number of rentarcupied units, and the percentage of reateupied

units within the respective sample. In 2011, the AHS conducted both the Metropolitan
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and National surveys in the same y&dre Metropolitan survey data frond21 was
included in this investigation. However, in future investigations it will be important to
distinguish between the National and Metropolitan samples.

The sample sizéor the 2011 survey is-2times as largas the sample sizes from
the other surey years. Moreovergnteroccupied unitsverealargerproportion of the
sample in2011 incomparison to previous yeaf6% in 2011 compared to 30% in 2009.
Before 2011, the fraction of renters in thES sample waslways3-5 percentage points
lower than the fraction of renters in the U.&estimated by the ACS-year surveys
However, thancreased proportion eénters surveyed in the 2011 and 2013 sangdles
the AHSbetter reflect the increased number of renters in the U.S. after the housing
bubble burst i2006 (oirt Center for Housing Studies 2006).

The AHS distinguishes surveyed households by recent movers or households that
have lived in the same unit for antemded period of time. Recent movers are households
that moved into their unit within the last two years of when the survey was administered.
Only recent mover households are asked about what search method they used and how
many homes they visited durinigeir search as will be discussed later in this section. The
data that | use to model search method and search intensity choices are limited to recent

movers.

3.1 Rentersdvs. HomeownersdCharacteristics for Recent Movers and NoAMovers
Though the maimopic under examination in this papernentesdsearch
behavior Tables 24 summarize théasic characteristics of akspondentsf the AHS

and for recent movers by temuirhey identifythe differences between homeowners and
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renters because most of theusing searclhiterature only focuses on homeowners.
Recent moves within these groups differ frothe population. fie average age of
rentes, 43.8 years, is 10 years lovikan the averagage of honawvners. Both
homebuyers and rentesho had recently moved when the survey was administeresl we
on average younger than tb@respondingroup in the whole sample. Hooweners are
only slightly more educated than renters with92 years ofchooling compared to 13.04
years. Howeveltthere is no significant difference between the educational attairmhent
the total sample anthatof the recent movers. Both fegcent novers andor all
respondents, horoeners earned on average twice as machrme as renterghis is
unsurprising since horeners are generally older and meducated than renters
Homeowners havanincomethatwould allow them to finance a home purchase.

The marital status and household relationships show sipatégrns when |
compareecent movers and all respondents. However, the percentagatefswvho are
married 27% for recent movers, is letb&n half of the percentage of homeowners who
are marriedMoreover, a higher percentage of renters haverrmm@a married compared
to homewners. Finallyrenters exhibit roughly a 1:1 ratio of those living with relatives
vs. those living with nomelativeswhile this same ratio for horoaners is 3:1. The
differences noted between homeowners and renters and behedetal population and
movers areonfirmed in Head and Ellis (2012) aimdreports using data from the

American Community Survey.
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more detailed analysis of the differences between renters and homeowners. Also
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2015) for an in-depth look on the demographic trend of young movers.
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3.2 Search Strategy and Search Intensity TrenddHomebuyers and Renters

From 19992009 AHS asked respondents to indecatich option of five possible
answers best described the method through which they first Heauwtlitheir current
housing unit. iese options were advertisements, real estate brokenrsjgoperty,
friend, or otherln 2011 thequestionnaire changed and thailable answers expanded
to include twelve possible options totihe most noticeable additions tasthst of
search strategies wergernetsources such as Craigslist, Realtor.com, or ad on a
different websitehat prevously would have been considered to be in the vague category
of A dvertisements Since the respondents were only allowed to choose one answer
option in the surwg the data dmot record all of the search strategies that each
respondent used during hisasch. Furthermore, the survey question asks only about how
the mover first heard about the housing uhibugh respondents may also have used
other search strategies for other aspects of the s@aiole. 2 presenthié possible
answersdr both time paods andndicateshow | recoded the data from the 2011 and
2013 surveys to fit the previous answer options

Table 6 presents the composition of search strategies for rentersvaars
averaged across the-Yéar sparmndshows that renters and buyegy on different
strategiedor finding anewplaceto live. Nearly 30% of homebuyers during this time
period found their homes through real estate broKérs sharas lower than that
reported incorrespondindNAR surveyso N h o me b u y(seeFiywe 1§;¢ha r ¢ h
difference is potentially due to the selection bias in the NAR survey data sinceviee su
is voluntary and haa low response rate. Despite these pitfAlBR survey results are

frequently used asadla in research on homebus@searchThis AHS data challenge

23



prevous assertions about homebigpesearch and the assumed role of the real estate
broker.

Thesecond and third most ussdurces for homebuyers were advenisats and
word of mouth, recording 21.6% of homebuyers in each catefsocomparison, roughly
40% of renters reported first hearing aboutrtberrent housinginit through word of
mouth and 29% reported using an advertisement. Only 4% of renters reported finding
their current unit through a broker from 198913.The portions omoverswho learned
about their homes through signs on the building ofititieeio category are simildfior
both renters and homebuyethiegap in theuse of brokerfy renters andby
homeowners is not surprising given the lower levelsireéstment and legal risks
associated with renting compared to buyanigome (Benjamin et al. 2005).

The popularityof word of mouth as a consistesdgurce for renters to learn about
available units for lease is surpmgl and suggests how important sboworks are in
the search pr@ss. Given that the data reponly successful searches, it suggests that
relying on friends and family in housing search is the rmostessful method. However,
it is a search strategy thatlisiited to renters who haw&rong social networks in the area
where they are searching. Renters who are moving to different cities most likely do not
have the same opportunity to rely on their friends and family when looking for housing.

These search tendencies do not remain aahsiuring this time period for either
renters or homebuyerSee Figurd f or rent er 6 s s e afrocrh bsutyreartdesg i
search strategieggaphed across the J&ar spanFor both renters and buyers, there is a
noticeable shift across nearly efitegoriesn 2011due to thdarger sampleizethat

includes more units from metropolitan areas in comparison to the other survey years.
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Additionally, though | have recoded the results from the 2011 and 2013 survey responses,
the questionnaire changesuld also have contributed to the dramatic trend shifts.
However for all categories excepte nt er 6 s wor d pefsisimthe203, t he tr
dataand so there is littleeasorto believe that the recoding an inadequate strategy for
comparing thee9992009 and 201-2013 results

Considering buyebdsearch strategies first, brokers remained the most frequent
sourcefor buyersuntil 2011, at which point advertisements becaneentiost cited
source. In this 14ea span, the percentage of homebuyehns found their new home
dropped by 10 percentage painthile the percentage of homebuyeir® heard through
advertisements increased by nearly 20 poifiiss impressive switch supports recent
research that indicates the role of the real estate brokéebkacharged bytheinternet
While the majoriy of homebuyers continue to ussal estate agentdhey increasingly
rely on search through thiaternetto find potential homes (2017 NAR Generational
Report).Theintermediation rolef real estate brokers has evolweithin the homebuyer
search process to focus mainly on arranging home visits, ensuring progetiorsg and
helping to organizéhe legaland financiatomponents of the transaction (Zumpano et al.
2003).

Re nt earcls drategiedid not undergo as dramasichangeFor renters, word
of mouth remainethe most frequentlysed method of search during the time span,
though it exhibits a slight declinAdvertisemergremainedhe second most frequently
cited sourceFrom 19992005 it appears th#te role ofadvertisements was slowly
declining, but from 2002013 the percentage of renters that used advertisenospts

again to the same level @s1999. The trend reversal of advertisements could be due to
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the housindisting websites that premiered halfway through the 2000s and which would
be considered advertisements. Unfortunyatile data dmot reveal whichypes of
advertisementeenters usedntil the questionnaire changes in 2011. Even tholigh
advertisementgendline does not exhibit any dramatic patterns, the composition of
advertisements is presumably changing during the time psuwiddagshrougha decline
in the use of newspaper listings oriaareasan the use obnline advertisements
Finally, both the use of a real estate broker and a sign on a building steadily declined
during the periogwhile the other categoiyicreased by nearly 8 percentage pointss
increase is puzzling since it occurs when the questionciaameged to inclde more
options the inclusion of more specific answer options would lead one to think that the
6ot her6 category woul d be marked | ess freque
When | recoded thdata from 201122013to fit theoriginal answer optionshe
changingpercentages of remeand owners who used each search strai@gye seen
clearlyin Table 13. This data showshich types of advertisements renters and owners
rely on during their search. Online advertisements were used more frgdquentl
homebuyers (roughly 30%) than nters (roughly 20%). éhters who used online
advertisementtended tasearch on Craigslist or a different website whaleghly 20% of
homebuyers used Realtor.coRinally, nearly 10% of renters used more traditional

advertisements such as newspaper®mparison to 3.5% of homebuyers.

3.3 Descriptive Statistics

Themainvariables under examinatidall into two groups: householder

characteristics ancharacteristicsdaf he househol der 6s most recent
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householder characteristics include imzage, and educational attainmekieanwhile,
the moving characteristiedsorefer ta if the respondent moved into an urban area,
whether or not the respondent was forced to move out of their previous accommodation,
whether the respondent had to moveagob transfer or a new job, how the respondent
first heard about his current housing unit, and how many units the respondent visited
during her search

Tables 79 presensummary statistics for educational attainmegg, and income
of respondentfor each survey year and limited to only rent&ducational attainment is
measured by years of school . l ncome is the r
preceding the survey yeduring the time period, the average income and age of renters
increasd while yeas of schooling remained stable. When these statistics are computed
by search strategy, similar patterns immerge however they are more pronounced for
different search methods. Figuee$ show the box and whisker plots for each search
strategy for each survey year for renters from 12983.Most notably, the median
income values of renters who used real estate agents or advertisements increased
throughout the period while the intergtile@ ranges noticeably expandddkewise, the
interquartile age ranges for renters who used word of mawther search methods also
spread outSince income shows the most variation among search methods, | utilized the
more specific data from 2011 aA@13 to see how the median income level and the
interquartile ranges differ by the twelve search options offered in the expanded search
strategy question. Graph 7 shows these resualierestingly, those who usedernet

websites (Craigslist, Realtormg or an ad on a different website) earned more than those
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who used other types of advertising such as weekly or daily newspapers, billboards, or
radio ads.
Though Table 10 shows that the number of units looked at during search
increased by 9% from 1998013,Graph7 shows how the average search intensity varied
by search methods throughout the time period. Renters who hired sekecth more
intensively than those who use other search methods as well as increased their search
intensity by the greatestargin throughout the period. The trelivtes for
Advertisements, Word of Mouth, and Other also display slight increases in average
number of wunits | ooked at dvUaranexplanattoeonr ent er 0
how search methods determineeent6 s search intensity. The ma»
looked at during the search process is 99 for each survey year because the surveyors
could only report two digits worth of information.
Finally, Table 11 displays treveraggercentage of renters that moved for a job
transfer (10.32%), were forced to move (15.77%), or moved intwkam area (89.7%).
See Tabl e 1 Jistdf easons forenovikadiehd vehich reasons were
considered to be forced mov@sble 13 presentdi¢ correlations between all of the

variables and the search strategies.

3.4 Urban Status

Urban mover$eavily dominate this datas@9.7% of renters moved into urban
areas in this sampl&eeGraph 2to understand hothe composition of search strategies
differs between renters in urban areas and renters in rural Ateasof mouth is

significantly more popular among rural renters than urban renters, though the difference
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decreases throughout the time period. Meareyhising advertisements is consistently
more popular among urban renters. Témainingsearchmethoddollow similar patterns

for both urban and rural renters. Surprisingly, there is nearly no difference in the use of
real estate brokers lveten urban andural renters. @e would expect urban renters to be
more inclined to use a real estate broker in order to reduce the begreh costs of

finding housingn a city.
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4. Model
4.1 Theoretical Model

In this model, renters looking to mowgo a new unihave to make two decisions
in order tosearch: whictsearch metho(br method$to use and how intensively they
will search.In their search, renters wantrteaximize theirexpecteditility derived from
their future home based on their gefncesonditional on rentThis utility depends on
the value they will derive from occupying the dwellingtudiscounted due to the true
occupancyplus the expected costs of sealcdhthis case, search effoderrespond to
search intensityAccordingto optimal seath theory, sarch intensity hasn inverse
relationship with time spent searchjmy search durationGiven these goals, renters
choose the search method they think will help them to find the unit that will best fit their
preferences anthat will require a balance betwes@arch efforts and search length
After choosing a primary search strategy, renters decide how intensivehyithgearch.

Optimal search theory provides a useful model of the relationship between the
time spent seahing and search effo(Morgan and Manning 1985%earcthastwo
dimensions: search duration and search intensity. As mentioned ak@rgghese two
dimensionwwill have an inverse relationship with each otBearch duration,
determined by the acrogeriod cost of searchs typically measured by total time spent
searching. Search intensity is determined by the within period costs or marginalf costs
searchand is measured by number of units visited in a specified time period.

Basal on these assiptionsin this thesisl test the hypothesthat the emergence
of online housing advertising websites in 2006 has increased search intensity for all

renters. The amount of information available to renters via websites such as Zillow,
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Redfin, Trulia, Craiglist, etc. has greatly increasad easier to access than before 2006.
Given this shift, the marginal cost of gathering information has decreased resulting in a
predicted increase in search intensityich will be reflected in the higher number of
unitsvisited | expect tlat this increase will be observalaleross all of theesarch

strategies because | assutingt renters arasing these websites to commient their

other modes of search. Finalbgased on previous research by Elder and Zumpano
(2003),I expectthatthe increase in search intensill be greatest forenters who hire

real estate broker#t will also be greatefor renters whaise advertisemensince

housing websites are a subset of advertisenmerie data

4.2. Empirical Model
| use two steps to estimate the joint decision of search method and search
intensity.| first estimate anultinomial logit regressiomodelof t he rent er d6s cho
among the five basic search strategegmted in the AHSTable 5) Then | estimate
searchntensity conditional on the choice of search metAdw multinomial logit

regression is specified as:

dij = log— = bo + b1After06 + 2 Brban + bsloginc + 2Age + sMAgeSquared

+bsEduc + 7dobTransfer+ sBorcedMove+ # U +, U

(1)
w h e 1 is thedlog probability that j search strgyewill be chosennstead of the base

outcome by household, a n gis dxtreme value distributed.
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The base outcome in this regressionis e 6 Ot her 6 <cThd egory of s
explanatory variables includa dummy variable indicating whether or not the survey
was administered after 2006, a dummy variable indicting whether the renter moved into
an urban area, the renterods (|l og oénteme» me,
educational attainment, a dummy variable indicating whether the renter moved for a job
transfer, and a dummy variable indicating whether the move was fbasd include
time fixed effects to control for any influential events that would haifeed the choice
of search strategies in a given year.
Since the use of the O00Otherd category i nc
(see Graph 1), | expect the coefficientAfterO6to be negative across the four remaining
search strategies. Howay | also expect that the values of the negative coefficients will
vary by search method because they each exhibited a uniquditieemdGraph 1. |
predict thatUrban will exhibit a posiive relationship for prediction dhe use of a real
estate brokebecause it is costly to a mover to gather information on the more and varied
neighborhoods of an urban area without the expertise of a real estate Boolkesrmore,
| expect thatJrban will have a significant positive relationship with the use of sign
buildings. Since urban areas have higher building density than rural areas, city dwellers
are more |ikely to see fAFor Leaseodhesigns in
relationships betweedrban and using advertisementsword of mouthare
indeterminate.
Becauseeaalestate brokerchargdees for theirservices] expectthe probability
of hiring a real estate broker itaicrease akgincincreasesThe relationships between

income and the other modes of search are unclear. With regaye, | expect younger
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renters to benore likely to utilize the online housing advertisemehé are increasingly
available during this time periodt the same time, older rentersuld be expected to
stick to traditional methods of search such agspaper listings that are also considered
to be advertisements. Thus, the relationship between age and the likelihood of using
advertisements is uncledrexpect that older renters will be more inclined to hire real
estate brokers, as it is the more ttiadial search method. There is no clear intuition for
how age might affect the use of signs on buildings or friends as search methods.

Well-educated renters are expected to take the initiative to seek out active modes
of search such as hiring real estatekers or reading advertisements. Renters who have
attained high levels of education aleo more likely to appreciate the expertise of a real
estate brokerSigns on buildings and friends are more likely to be used by renters with
less education becaugey are passive modes of search.

TheJobTransfewarialde is the only indication in the AH&atafor if the renter
moved from a different city.use it as a proxy for large distance searc8&gis on
buildings and friends are expected to be usediegsently by renters moving because
of a job transfer because | assume the renter will have spent less time in the new city,
decreasing the |ikelihood that they have see
people in the new city. Renters moving éojob transfer are thus more likely to resort to
hiring a local real estate agent or searching through local advertisements since these
methods can be conducted remotely. Finally, renters who are being forced to move are
expected to choose active methofisearch such as advertisements or hiring a broker

because they need qaoickly find new housing units.
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In the second stageestimate search intensity conditional on search method
choserby using a conditional na@ correction. The regression wibarch intensitas

the dependent variabig then:

logSk= ob 1After06 + 2Brban bsloginc + sMAge + sAgeSquared+ bs Edug +
br JobTransfer+ sBorcedMove+1 fIntTerms+ E[Sli|n  A]+ & U +MEAI
+ %4,
2
where%;g is independently and identically distributed across individuals ang |E[SI
A ] is the conditional mean correction associated with a discrete choice ioidel.

correcton was developed by Dubin (198&nd was first used by Dubin and McFadden
(1984). | bllow the method outlined in Appendix B of loannides and Zabel (2008) and
compute the correction terms using the estimates of the multinomial discrete choice
model, Equation (1). Note that this correction functions like an instrument and the
estimated codtients of the error correction terms are not particularly meaningful and
are therefore not reportelquation (2) includes the same set of variables in the choice of
search method, a set of interaction terms between the renter and move charactetistics an
After06 time fixed effects to control for yearly variations and random effects to capture
variations between MSAS&earch intensity is measured by the log of the number of
homes | ooked at during the renterds search f
According to OST, search intensitya measurement of search efforts in a
specific period of time. Unfortunately, the AHS does né&trasent movers for hovng

they searchedvhich could be used to calculate the average number of homes that renters
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looked at in one week of their search. This is how search intensity is measured in other
studies on housing search behavior of homebuyers (Zumpano and Richardson 2011;
Zumpano et al. 2003; Elder et al. 1999). However, in comparison to homebuyers, renters
look to move are more likely to hawepredetermined hgth of search because they must
vacate their current unit by the time their lease ends. Though some rentemschibgif

new units sooner, mokave a fixed uppdrme limit for finding a new unitThus,there is

likely less variation in search duratiaor fenters than for homebuyet<an then assume

that the total number of units visited by renters is an adequate measuoésearch

intensity. f search duration is fixed, search intensity becomesrbre relevat

measurement of the intensity search.

Rent er 0servasasca@nog for the opportunity cost of seakshncome
increases, searchinterysit i s expected to decrease. As rent
search more efficiently frorineir past experiences; | expect age to have a negative
relationship with search intensity. However, this learning effect captured by age could be
more impactful at younger agas older people have fewer things to learn about the
rental marketThe quadatic term is included to account finis potential norinear
relationship between age and search inten&igitionally, the elderly may be less
mobile and unable to visit as many units as younger mdsenglar to age, rare
educated neters are expected to learn while searchiiigpugh this learning effect is
expected to make search more efficient, it is unclear whether it will decrease search
duration or search intensity as a result.

Renters moving for a job transfer must traveh@irt new city to visit units that

are available to lease. Within optimal search theory jnlrease the across period costs
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of searchinghus decreasing search duratiowl ancreasing search intensity.

Additionally, the soofto-be employers as well ase movers experience the high
opportunity costs for prolonged housing searches, further encouraging more intensive
searchLikewise, | expect renters who dmeced to movare likely to searcimore
intensively because of the urgency of finding a new pladige in the shortest amount of

time.

36



5. Results
5.1 Search Methods

The multinomial regression results that estimate the probability of choosing each
search method are presented in Table 14. Each caligplays the coefficients related to
the probability of choosing the specified search method instethe bise outcome
whi ch 1 Bet &e dManpd thevarigbles vanyith the search strategy choice,
though which variables are significant difeoy search strategh.is important to
remember in considering these results, that the coefficients indicate how the respective
variable impacts the decision for renters to choose between the given search method and
a search method that would fall intoh e 6 ot h eFporinstaneetseegher vy .
percentage of renters who indicated they found out aboutdineent housing unit by the
Obherd search method increased the most dur.i
the all of the coefficients foAfterO6are negative. The same trendstfton e r ent er 6 s c¢c h
of search strategy as discussed in the data section hglthotdang everything else
constant, rent €.409)4)*100¢ less likelyGodearh dbeuxtipe{r housing
unit through droker and 52% less likely to have seen a sign on a building than through a
different, unspecified search methaitier 2006.

The impact of searching in an urbareabehaved as expected with regard to the
use of signs on building&enterswere21% mordikely to use a sign on a building than
an unspecifiedearch method in an urban ar8agns are more efficient advertising tools
for landlords or owners when more people are prone to pass by th&l@samore
oftentrue in cities buhot guaranteedirural areas. Meanwhile, renters w2g8s6 less

likely to first hear about their current housing unrbtigh a friend, confirming the trend
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in Figure 3.Though the marginal effects foirban are significant for hiring a broker and
using advertisements, their predicted probabilities are small in magnitude, which are 3%
and 0.6% respectivelirhe results do not confirm the intuition that renters searching in
urban areas are more likely to hieal estate brokers.

Age ehibits a quadratic effeetith bothhiring a broker and seeing a sign on a
building. The likelihood that a rentkrarned about his current housing unit through a real
estate broker instead of &no t h eimnamed search metthancreasedintil the renter
was 40 years old, at which point that likelihood began to decrease. Similarly, the
likelihood that rentexlooking to move saw a sign on a buildingrie&sed until age 36
andthen began to fallAge exhibitsa negative linearetationship with renter&ho
learned through a friend, indicatititat older renters looking to move were less likely to
learn about their current units through word of mouth than younger redtevgver,
these likelihoods did not change greatly for resithat were younger and older than the
respective peak ages. Meanwhile, the likelihood of using advertisements and friends
decreased as the renterds age increased.

As expectedthe higher income earners were more likely to hire real estate
brokers a renter that earneil% more income than a different renter with the same
characteristics was 42#ore likely to hire a broker than to find their housing unit
through a different, unspecified search method. In an equivalent situation, renters were
only 20% moe likely to find a home through advertisements and 15% more likely to
have learned about their current housing unit through a sigrthhaugh a different
search methodot mentioned in the surveyhe results for educational attainment follow

a similar @ttern. Renters who have one more year of education are 13% more likely to
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hire a broker or 9% more likely to have found their unit through advertisements than
throughasearh met hod t hathefral |¢vVare eslortted yentbre mighto
preferto hire a broker to assist with their search because the broker can offer specialized
information about the search process and available units within the area. Meanwhile
renters were slightly less likely to have seen a sign on a building or learneghtlarou
friend if they were more educated.

Renters who moved because of a job transfer were 45% more likely to have found
their new rental unit through a real estate broker thaugh a different search method.
Again, the br oker 0stthelpesng sadrchis e¢spekiallyousdfubtal ge ab o
someone who imoving from a different city which is more liketile @se for the renters
who moved for a job transfer. Real estate brokarsprovide information about the city
neighborhoods that the renteowd otherwise not learn easilxdditionally, employers
that pay to move their employefes the job transfer may subsidize the costioe a
broker on t he toexpediteahe precdsdoldimgall @tHerfcharacteristics
constant, rentensioving for a job transfewere 18% more likely ttearn about their
current wunit through advertisements than a n
were less likely to have heard about their current housing situation by seeing a sign on
building (a method thatvould require the renter to be able to physicadlyasr c h f or A For
L e a s e an the city to which they are moving. Likewise, renters moving for a job
transfer were less likely to have heard about their home through word of moutkébecau
the mover probably knows fewgreople in the city to which he is moving.

At this point, a pattern emerges between the active search methods such as

advertisements and real estate brokers and passive search methods like signs on a
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building and word of mouthlhough neither category of search methods promises higher
guality housing, the active search methods generally require more intensive search and
suggest movers will be able to find suitable housing in a shorter period of time. From the
results, | concludéat higher earning and more educated renters opt for active search
methods, while less educated and lower earning renters rely on passive search methods.
Likewise, more motivated renters, such as those who were forced to move or were
moving for a job, we less likely to use passive search methods and more likely to use
active search methods.

Though many of these variables prove to be signifithatlow Rsquared value
and the low predicted probabilities shown in Table 15 indicate that the choice among
search methods includes many other factors that are not accounted for in this regression
Table 15 summarizes the predicted probabilities for each search method based on the
regression in Table 1Zhe predicted probabilities for hiring a real estate érpgeeing a
sign on a building, or other remain smaller than 20% even at theerBantile.

These low predicted probabilities are partially tied to the observed growth of the
6ot her6 category during this tismsponger i od
limits how much information can be deduceai the data. By 2013 nearly 1 irénters
had found their current housingit through a method other than advertisements, word of
mouth, broker or sign on a building. This indicates that eitheratiige of available
search methods for renters is diversifying and expandimipat renters hee become
dissatisfied withtraditional methods anstarted searching more creatively. Tihternet

may have had an important role in this diversification astitonly provides websites
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specific tohousing advertisements, but also connpetsple through online forums and

social networking which they could also use to find housing.

5.2 Search Intensity
Thesecond stage regr essiyarngresentedimTale er 6 s s e
17. Each regressioimcludes the samenover characteristiaacluded in the first stage
interaction terms between the mover characteristics and the dummy variable indicating
whethe the survey was takafter 2006yearfixed effectsand random effecté\part
from regression one which does not correct for selection bias, @émhifg regression
is conditional on the specific choice of search method. The regressions in colémns 2
each correspond to one of the five searchoogti originally included MSA fixed effects
to control for variations across cities that were tamsthroughout the time period.
However the results of a Hausman test indicateat the use of random effects whs
appropriate modeT his indicates tht these patterns are homogenous across cities and
that rentersd search behavi emilarlyieglar di ng searc
metropolitan aread.he time fixed effects argatisticallysignificant for all five
regressions and are important for waymg fluctuations in the housing market such as the
2008 crash that affected the country as a whole.
The many differences between regression 1tbeather five regressions reveal
that the conditional mean correcticar® important for correcting ttselection bias
producedby he renterds choice of search method. -
greatly from the results of the other regressions confirming that there is significant

selection bias and that indeed search intensity is conditiorsdarch method\s an
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additional robustness check, | conducted jointsthuared test®r the conditional mean
correction terms in regressions2the terms were jointly significant in each of the
regressiongTablel8).
Contrary to my hypothesig)l rentersexceptthose that hired a real estate ok
visited fewer homeafter 2006 On the one hat this result was unexpected becatise
not consistent wittthe principle within OST that search intensiilycreass when the
marginal cost of search cieases. This relationshilescribed in OSTas been confirmed
by otherstudiess uch as Zumpano and Ri chathadfeuedn (2011)
internetsearch increasearch intensityHowever, those studdocused solely on
homebuyers, the majorigf whom hire real estate brokers to assist in their searches. My
results indicat¢hatrenters who hired real estate brokers were the only group that did not
look at fewer homes in their searafter 2006 when online housing advertising websites
became mie widely usedThis suggests that my resuttsnfirm that the use of real
estate bokers paired with searching onliresults in relatively more intensive searches
than other search methods paired sitarching on thimternet However, according to
thesedata, only 2% of renters hateeal estate lmkers to search for housinghds
renterb6s search behavior i s anwastmpactedby f f er ent
theinternetdifferently.
The regression results indicate that, conditionaleamc methodhosesearching
for housing after 2006eported feweh o mes vi si ted during renter 6:
whether this effect is due to the emergence of online housing websites, as | originally
assumed, or if it is a consequence oflibestof the housing bubble burst that occurred

simultaneouslySee Table 19 for the estied logtransformed effects on search
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intensity after 2006 and the estimated change in average number of homes visited by
search method. The effect was the greatest fderge who used signs on buildings as
they visited 61% fewer homes in 2006 during their search. After 2006, renters that used
word of mouth, the most frequently used search method from2@88, visited 52%
fewer homes. These effects are estimated holingther variables constant. Since there
was no drastic reduction in the average number of hemisd during this time period
(see Figure 8), the regression results indicate that the demographic characteristics for
renters using these search strategase significantly changed. This demographic
transformatiorhas acted as a counterbalance to the estimatedade in search intensity
since2006.

Without conditioning for which search method was used, renters moving within
or into an urban area visit@édore homes than those moving to rural aréhs.
significance of moving within or into an urban area only remains given the renter first
learns about his housing unit by seeing a sign on a building. This implie¢sdbgh
renters chee their search metlls depending on whether they wedib move into or
remain in an urban aree discussed previoushhe urban locatiodoes not impact the
renterb6s search intensity unless they are pr
for signs advertising opamits. Given that a rentéirst learned abouhis current unit
from seeing a sign onlailding, the urban renter visited twice as many units as the rural
renter. Renters who see a sign on a building could be more likely to viadvbegised
unit at the same time that they noticed the sign. Since urban areEnaegrenters
|l ooking to move are more | i kelimnediately see mor e

visit thoseopenunits.
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All regressions indicated thatl renters that moved aft@006 into or within
urban areakadvisited fewer units during their sear@ince urban residents dominate
the overall sampl€Table 11), his reinforces the resulggeviously reported that renger
searched less intensivealjteronline howsing advertisig became popular

Education is not a significant determinant of search sitgmfter controlling for
thesearch strategy the renter uséde significance of education feearch intensity
reported in regression 1 instead captures the relationshved@ieducation and search

method choiceAs mentioned earlier, higher levels of education increases the likelihood

that a renter will choose active methods of search such as advertisements or hiring a real

estate broker which typically result in more irgme search.

Renter 0s age e x hlindanralaonship with gearch infertsity fot
all renters except those who hired a real estate broker. The results indicate that search
intensity increases as age increases at a decreasing rateagftihga specificpeakage.

At thispoint,search nt ensi ty begins to decrease as
use of advertisements, renters older than 46 years old ed&sh intensively. In
comparison, the search intensity of renters who saw a sign on a building or heard about
their curent home through a friend began to decrease when renterslder¢han 39

and 36 respectively. These differences imply that the legueffect is stronger for

renters who use signs on a buildindimst head about their current housing uttirough
friends.

As expectedhigher income rentergenerally searadmore intensively because
they experienaghigher opportunity costs for glonging their sarches. This relationship

was satistically significant given forenters who found their unit fromsign on a
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building or head through a friendhowever income was not significamhen renters

used the more active search methddss dfference indicates that income is more

important in the initial choice of search methods. If higher earners do not use more active
search methods as expected, then they will make up for this choice by searching more
intensively while using the passive sgamethodsThis effect is particularly large for

renters that searched using signs on buildings, exhibiting an 18% increase in the number
of homes looked at for every 1% increase in incohoeoss all search methods, the

effect of incomeon search inteny increasedy roughly 2%after 2006 For renters that

used signs on buildings, this meant that after 2006 renters that earned 1% more income
looked at 20% more homes than the lower earning renters. If one renter earned $40,000 a
year and different rentevith the same characteristics earned $50,000 a §&5%

increase in incomeahe higher earning renter looked at 5 more homes than the other
renter if he moved after 2006.

Renters who moved for a job transfer looked at fewer units than renters moving
for other reasong his effect washemost pronounced for renters that hired real estate
brokers.A renter that hired a real estate broker to move for a job tbak85% fewer
units than renters moving for other reastivad hired brokerslhis relationship was
unexpectedRenters moving for a job araore likelyto move to a new citand
consequently face high travel costs as well as high opportunity costs for lengthgsearch
The resulchallengesvhether the total number of homes looked atulghout search can
be considered to be alhmeasure of search intensity.

In contrast, renters that were forced to maxd whoheard about their current

units after seeing a sign on a building or through a frieakled at slightly more units
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Forcedmoves compel renters to find new units in short periods of time and thus increase
how intensively they search. However, this relationship is only significant for passive
search strategies because renters that were forced to move were already moce likely t
choose the active search stgads that result imore intensive searches.

Overall the results present a mixed confirmation of optimal search theory as it is
applied to renterdéds behavior in their search
betweers ear ch i ntensity and the renterds charac
income were predictecbrrectlyusing the framework of optimal search thedt#pwever,
the significant decreases | thelowersdaehr s0 sear ch
intensityfor renters who were moving for a job cannot be explained by the model. These
discrepancies challenge my assumption that the total number of homes looked at during
search is an accurate measurement of search intensity.

Previous papers such as Ractison and Zumpano (2012) use the average number
of homes visited in one week as their measurement for search intensity. This method
more closely resembles the definition of search intensity in optimal search theory. AHS
did not ask respondents how longyhsearched for housing and so | did not have the
ability to estimate search intensity in tiay. The unexpected results force one to
consider whethethe total number of homes looked at during search is a better
measurement for renterés search duration rat
interpret the data in this wayduratbrhhash my r e s u
decreased aftanline search became popular among renters. This interpretation similarly
challenges the results of several other studies that found the usendéthetincreased

homebuyerds time spent searching (D6Urso 200
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Genovese and&h 2012). Nonetheless, the finding that, holding other variables constant,
all renters except those who hired real estate brokers looked at significantly fewer homes
during their search offers iIimportant insight
Nonethelesghe reduction in the number of homes visited by renters during this
time period can be explained intuitively. As online search allows renters to learn about
several units without visiting them, renters can be more selective when choosing which
units to plysically visit. Thus, renters may visit fewer units because they are able to
distinguish which units have the best matching potential via online search. This implies
that there has been an increase in the match quality of the visited units.
A major limitation to this investigation is the lack of data on the frequency of
rent er so0 &incke ido®ot have datadohwhich rentesed online search
cannot confidently conclude that the reduction in search intensity was caused by the
growing populaty of online searchThe questionnairehange in 201provides
information on the percentage of renters who successfully found rental units using
housing websites (see Table 13), however this data is only available for two surveys.
Furthermore, it is uikely that renters only used the one method through which they
eventually found their current housing unit. Allowing respondents to mark all of the

search methods they used in addition to how they first learned about their current housing

unit would resole these limitations.

5.3 Rental Vacancy Rates

The total number of units that are available to rent in the designated search area

al so i mpacts rentersd6 search intensity. To b
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renter soé s e ar edression usiagirsieagy numhbder of heames \dsited
during search for each MS#&nd each survey as the dependent variable and the MSA
yearly rental vacancy rates as the explanatory variable. Because the surveledata
households that moved withinetltwo years before the survey date, | used the rental
vacancy rates from two years prior. For instance, the variation in the average number of
homes visited by renters searching in Chicago in 2011 is explained by the Gridago
rental vacancy rate of 200This method avoidsroblems with explaining average search
intensities using future rental vacancy rates.

Table 19 shows the results of this regression and a regression including year fixed
effects. Though there is a significant relationdbepween search intensity and rental
vacancy rates, the coefficient is relatively smalla®6. For instance if the rental
vacancy rate increases in a metropolitan area by one standard deviation, 3.58 percentage
points, then in that metropolitan areatsss will visit 0.22 fewer homes during their
search. This is only a 4% reduction in the average search intén8ityomes visitedor

renters from 1992013.
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6. Conclusion

This thesis explored which factors are imporianenteréchoice of search
methods|It explores how e nt e r snéthodseval Isearattensity changed after the
emergence of online housing websitésdds to the literature on housing search and
matching models byotusing on renters, a groofien ignored irthese models, and by
using data from the American Housing Surveyan over | ooked source
and homebuyer s afind thad moceledubateth ranters,chighser earning
renters, renters whose move is involuntanyd renters that havimited access to the
move destination are all more likely to find housing through active search methods such
as advertisements or real estate brokers rather than passive search methods like word of
mouth or signs on building®loreover,renters that maad after 2006 visited fewer
homes during their searclthatever search method they usexteptthosehiring real
estate brokers

The resultoffer insight into what search methods are most succdssful
different types of renters. After the emergeatenline housing adrtising platforms,
renters becamiess likely to hire real estate brokers or use signs on buildings. Though
advertisementas a whole (print and online combineti not exhibit any dramatic
change throughout the time period, the deden 20122013 indicate that on average one
in five renters had found housing through searching online, displacing the traditional use

of newspaper ad3he growirg shareof renters using search method other than

of

advertisements, real estate brokerg fid s, or signs on buil dings

search methods are diversifyinthis expansion of search methaslsnotherpotentialy

overlooked outcomef theinternet
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Thesecond stageegression indicatabat all renters searching after 2006, except
those that used real estate brokers, visited fewer homes than previously. It is unclear
whet her this result points to a reduction 1in
assumed, oa shorteseach durdion. Nevertheless, the results aseful in
understanding how rentersdé6 search efficiency
However, the cause of this change is ambiguous since the datarmetsearchn this
datasets limited.

Further researclsineeded to determine the exagbact of online search on
rentesdsearch behavior a@nsearch efficiency. & r ent er sé6 and homebuyer
occur more frequently via a computer screen, ecoriemed to consider alternative and
morecomprehensive meaements of search intensity. One example of such an
alternative measurement could be therage time spent searching onliper week
considered in conjunction with the more traditional measurement of average number of
homes visited per week.

Altogether, data on housing search behavior, particularly that of renters, are
limited in terms of scope and availabilitpternetsearch data offers one promising
source for future research; however, these datasets are also heutedse they do not
identify when a renteor homebuyer successfully finds a new place to live. A
combination ofnternetsearch data and survey data would provide the best avenue to
pursue further researdhinally, as the U.S. rental rate continues to increase, research on
rent er sé6 search behavi or wayltolbettbrenderstaodd easi ngl y
rentesdroles in the housing market and their impact on macroeconomic indicators such

as vacancy and unemployment rates.
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Appendix: Tables

Table 1: Sample Size and Numbeof Renters

Year Tot_al Number of Number of Renters Renter occupi.ed
Housing Units Survey as % of all units
1999 52,385 16,614 31.72%6
2001 47,852 14,371 30.03%0
2003 53,826 16,257 30.20/%
2005 48,513 14,507 28.30/
2007 45,672 13,352 29.23%
2009 51,524 15,688 30.4%/%
2011 157,672 56,992 36.1%/%
2013 71,912 26,744 37.19%

Table 2: Characteristics of all Respondents

Owner-Occupied Renter-Occupied
mean sd min max mean sd min max
Age 53.82 1596 |14 93 43.81 17.76 |14 93
Education (in 13.92 2.87 1 22 13.04 2.98 1 22
years)
Household Income | $78,034.62 $94,713| -$40,616| $9,999,994 $38,052 | $51,519| -$40,616( $9,999,996
# persons in 2.62 1.43 1 20 2.34 1.50 1 17
household
Observations 296,860 155,558
Table 3: Characteristics of Recent Movers
Owner-Occupied Renter-Occupied
mean | sd min max mean sd min max
Age 41.82 13.93 14 93 36.71 14.38 14 93
Education (in years) 14.49 2.66 1 22 13.51 2.72 1 22
Household Income $85,329 | $86,082 | -$12,061 | $1,918,740 | $41,490 $48,044 | -$13,488 | $1,918,768
# persons in household 2.76 1.44 1 18 2.44 1.46 1 17
# homes looked at 13.93 18.19 0 99 531 8.10 0 99
Observations 29,599 60,554

51



Table 4: Marital Status and Living Arrangements

All Respondents Recent Movers
Owner RenterOccupied| OwnerOccupied| RenterOccupied
Occupied
Married, Spouse 62.11% 26.72% 60.36% 26.95%
Present
Married, Spouse Absent 1.09% 2.51% 1.54% 2.83%
Widowed 11.78% 8.88% 4.34% 5.07%
Divorced 13.54% 19.28% 14.55% 17.46%
Separated 1.42% 5.66% 1.99% 6.02%
Never Married 10.06% 36.95% 17.22% 41.68%
Live with relatives 74.46% 51.99% 73.83% 53.17%
Live with non-relatives 25.54% 48.01% 26.18% 46.83%

Table 5. Search strategy AHS question

How did you first hear about this unit?

199920009:

arwnE

Advertisements
Real Estate Broker
Sign on Property
Friend

Other

20112013 (Previous survey categonyparenthesis

ouabhwnE

~N

8.
9.
10.Billboard (Advertisement)

11.Radioad (Advertisement)
12. Other (Other)

Word of Mouth (Friend)

Daily Newspaper (Advertisement)
Weekly Newspaper (Advertisement)
Craigslist.com (Advertisement)
Realtor.com (Advertisement)

Ad on a differentnternetsite
(Advertisement)

Apartment Rental agency listing
(Advertisement)

Talking with a real estate agent (Real Estg
Broker)

Sign on outside of building (Sign on
Property)
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Table 6: Searchstrategies for homebuyers and renters

How first heard about unit, 19992013 | Owner-Occupied Renter-Occupied
averages Market Market
Advertisement 21.60% 28.55%
Real Estate Broker 29.77% 3.55%
Sign on outside of Building 11.68% 12.23%
Word of Mouth 21.60% 39.77%
Other 15.34% 15.91%
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Table 7. R e nircame in the previous year in $
Year | Mean | Standard | Minimum | Maximum | 25"p. | Median | 75" p Number of
Deviation Observations
1999 | 32,088 33354 -10,000 607,085 | 12,000 | 25,000 | 41,000 14,967
2001 | 36,631 47020 -10,000 719,444 | 13,000 | 26,638 | 45,000 12,954
2003 | 37,104 93352 -10,000 | 9,999,996 13,500 [ 27,000 | 45,280 14,821
2005 | 35,340 38812 -40,616 901,528 | 12,360 | 26,356 | 47,000 13,034
2007 | 38,018 40604 -28,316 802,245 | 14,000 | 27,400 | 50,000 11,715
2009 | 39,138 40228 -26,976 598,402 | 14,000 [ 29,000 | 51,500 14,133
2011 | 40,574 49618 -129 1,918,768 | 12,771 | 27,100 | 52,744 50,577
2013 | 38,677 46769 -65 730,873 | 10,900 | 24,987 | 49,988 23,358
Table 8 Rentertb s age
Year | Mean | Standard [ Minimum | Maximum | 25"p. | Median | 75" p. Number of
Deviation Observations
1999 | 41.91 17.16 15 93 29 38 51 14,967
2001 | 41.57 17.26 15 93 28 38 51 12,954
2003 | 42.37 17.19 14 93 29 39 52 14,821
2005 | 43.20 18.12 14 92 29 39 53 13,034
2007 | 43.75 18.30 16 93 29 40 55 11,715
2009 | 44.07 17.94 15 93 30 40 55 14,133
2011 | 44.15 17.45 14 93 30 41 55 50,577
2013 | 46.69 18.40 13 93 31 44 59 23,358
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Table 9 Renterd s

educat i o filmykarsafteduaation)me nt

Year | Mean | Standard | Minimum | Maximum | 25" p. | Median | 75" p. Number of
Deviation Observations
1999 13.18 2.84 1 22 12 14 14 7379
2001 | 13.17 2.77 1 22 12 14 14 6225
2003 13.15 2.83 1 22 12 14 14 6758
2005 13.17 2.85 1 22 12 14 14 6604
2007 | 13.18 2.85 1 22 12 14 14 5729
2009 | 13.35 2.71 1 22 12 14 14 6948
2011 13.57 2.73 1 22 12 14 16 24531
2013 | 13.48 2.76 1 22 12 14 16 9879
Table 10 Number of homes visitedn the search proces$®y renters
Year | Mean | Standard | Minimum | Maximum 25" p. Median 75" p. Number of
Deviation Observations
1999 | 4.87 7.51 0 99 1 3 5 6,223
2001 | 5.10 8.20 0 99 1 3 6 5,358
2003 | 5.27 8.68 0 99 1 3 6 5,695
2005 | 4.92 7.75 0 99 1 3 5 5,474
2007 | 5.18 7.72 0 99 1 3 6 4,484
2009 | 5.57 8.47 0 99 2 3 6 5,514
2011 | 5.56 8.21 0 99 2 3 6 20,165
2013 | 5.32 7.91 0 99 2 3 6 7,642
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Table 11: Moving Variables, Percent of Renters

Variables: Percent of Renters
Moved for a job transfer 10.32%
Forced move 15.77%

Moved to or within urban
Area

89.7%

Table 12 Reasons for Moving AHSQuestions

Question: What are the reasons you
moved from your last residence?

Recoded as a
Forced Move

For less expensive rent/maintenance

No

To own not rent or vice versa No
To be closer to work/school/other No
Because unit was going condo/op Yes
Because of disaster loss Yes
Eviction Yes
For other family/personal reasons No
For other financial/lemployment reasons No
For foreclosure reasons Yes
Because government using land/unit Yes
Force to move by government Yes
For other housing relatedasons No
For new job or job transfer Yes
Because needed larger unit No
Because of marital status change No
Because unit was condemned Yes
To establish own household No
For some other reason No
Because owner taking over unit Yes
Because privateompany/person wants | Yes
unit

To obtain higher quality unit No
Because unit closed for repairs Yes
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Table 12: Correlations

Nl_meer of _ Job Forced | Urban
units looked | Income | Education | Age to Move
at Transfer
Number of 1
units looked at
Income 0.0671 1
Education 0.0901 0.2789 1
Age -0.0213 -0.0167 -0.1099 1
Job Transfer 0.0262 0.1136 0.1893 -0.153 1
Forced to 0.0594 0.1283 | 0.1520 | -0.435| 0.738 1
Move
Urban 0.0221 0.0100 0.0347 | -0.0160| -0.0145 | -0.0167 1
Advertisements 0.0986 0.0975 0.1564 | -0.0907| 0.0813 | 0.0699 | 0.0257
Broker 0.0648 0.0909 0.0797 | -0.0045| 0.0650 | 0.0582 | 0.0049
Sign on 0.0401 -0.0042 | -0.0343 |-0.0204| -0.0217 | -0.0167 | 0.0295
Property
Friend -0.1294 -0.0964 -0.1341 0.04 -0.0725 | -0.0688 | -0.0624
Other -0.0268 -0.0337 -0.0232 | 0.0791| -0.0169 | -0.0088 | 0.0227
Table 13: 20112013 Search strategies
Owners% Rentersh
using strategy using strategy
Year 2011 | 2013 | 2011 | 2013
Word of Mouth 15.51| 18.22| 36.02 | 39.76
Advertisements: 3.72 | 3.23 | 9.75 | 9.82
Daily Newspaper 174 (144 1439 |41
Weekly Newspaper 0.66 |0.62 |1.75 |1.48
Radio Ad 0.38 | 0.39 | 0.34 |0.24
Billboard 0.09 |0.03 |0.04 |O0.11
Apartment Rental Agency| g5 | 75 | 323 | 3.89
Listing
internet Ads: 30.91| 31.8 | 21.25| 19.6
Craigslist 197 | 1.18 | 12.39| 9.8
Realtor.com 18.95| 20.39| 2.27 2.68
Ad on a different website | 9.99 | 10.23| 6.59 | 7.12
Talking with a real estate 2495|2189 201 | 235
agent
Sign on building 6.25 | 554 | 12.2 | 8.99
Other 18.65| 19.31| 18.76 | 19.49

57




Table 14: Multinomial Logit Regression Results

1)

)

®3)

(4)

Signon
VARIABLES Advertisements Broker Building Friend
After06 -0.426%** -1.409%** -0.742%** -0.499%**
(0.0514) (0.0946) (0.0637) (0.0484)
Urban -0.0284 0.0786 0.193*** -0.347***
(0.0418) (0.0765) (0.0520) (0.0381)
Education 0.0872*** 0.128**= -0.0313*** -0.0394**
(0.00472) (0.00894) (0.00545) (0.00425)
Age 0.00346 0.0386*** 0.0478*** -0.01171 %
(0.00392) (0.00811) (0.00503) (0.00337)
Age squared  -0.00025***  -0.00049***  -0.00069*** 3.91e05
(4.16e05) (8.84e05) (5.50e05) (3.42e05)
Log Income 0.198*** 0.419%*= 0.149%*= 0.0342%**
(0.0112) (0.0258) (0.0136) (0.00975)
Job Transfer 0.168*** 0.372%** -0.125 -0.0454
(0.0617) (0.105) (0.0770) (0.0607)
Forced Move -0.00976 0.118 -0.0973 -0.184***
(0.0510) (0.0926) (0.0615) (0.0485)
Constant -2.055%** -7.623**= -1.892%** 2.108***
(0.145) (0.303) (0.178) (0.130)
Observations 71,456 71,456 71,456 71,456
Year FE YES YES YES YES
Pseudo R2 0.0317 0.0317 0.0317 0.0317

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 15: Predicted Probabilities from Table 14 Regression Results

Predicted : 25N . 75N .
Probabilities Mean Min Percentile Median Percentile Max | Observations
Advertisements 0.29 0.01 0.23 0.28 0.34 0.64 71,456
Broker 0.04 0 0.02 0.03 0.05 0.36 71,456
Sign on 0.12 0.01 0.1 0.12 0.14 0.24 71,456
Building

Friend 0.4 0.1 0.34 0.4 0.45 0.75 71,456
Other 0.16 0.05 0.12 0.15 0.18 0.42 71,456
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Table 16: Average marginal &ectson search strategy usedrom multinomial -logit
regression in Table 14

Advertisements Broker Sign Friend Other
After06 0.008 -.0272%** -.0357*** -.0179* .0726***
Urban .0295%** .0056*** .0361*** -.0920*** .0207***
Age 0.000 .0010*** .0055*** -.0059*** -0.001
Age Sq -.00003*** -9.48e06*** | -.00007*** | .00008*** .00002***
Log Income 0277 .0091*** .0061*** -.0268*** -.0160***
Education .0223*** .0034**=* -.0049**=* -.0194*** -.0013*
Job .0412%** .0112%*=* -.0181** -.0296** -0.005
Transfer
Forced 0214% .0061* -0.002 | -.0394%* .0136*
Move

*** p<0.01, ** p<0.05, * p<0.1
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Table 17: Regime Switching Regression Results: Search Intensi€# of units visited)

Search Method Q) 2 (©)] 4 (5) (6)
Correction No Correction Ads Broker Sign Friend Other
VARIABLES Log(Sl) Log(SI) Log(Sl) Log(Sl) Log(Sl) Log(SlI)
After06 -0.105 -0.461*** 0.314 -0.954*** -0.459%** -0.735*
(0.0788) (0.162) (0.545) (0.241) (0.171) (0.388)
Urban 0.0779*** 0.00177 -0.111 0.711%** 0.131 -0.0440
(0.00796) (0.108) (0.158) (0.198) (0.0996) (0.162)
AfterUrban -0.0411%** -0.0437***  -0.0476*** -0.0460*** -0.0434*** -0.0365**
(0.0149) (0.0154) (0.0160) (0.0161) (0.0157) (0.0147)
Educ 0.0350*** -0.0590 -0.102 -0.0351 0.00789 -0.000943
(0.00297) (0.0511) (0.0796) (0.0227) (0.0222) (0.0189)
AfterEduc -0.00134 0.00229 0.00105 0.00253 0.00257 0.00222
(0.00283) (0.00330)  (0.00329)  (0.00330) (0.00328) (0.00328)
Age 0.0112%** 0.0215*** -0.00578 0.105*** 0.0270*** 0.0215***
(0.00325) (0.00684)  (0.0237) (0.0258) (0.00643) (0.00583)
Age squared -0.000153*+*  -0.000232* -4.42e05 -0.00132***  -0.000369*** -0.000377***
(3.41e05) (0.000129) (0.000249)  (0.000326)  (8.34e05) (9.79e05)
Age_After06 0.00334 0.00210 0.00178 0.00147 0.00208 0.00230
(0.00234) (0.00243)  (0.00237)  (0.00234) (0.00241) (0.00243)
Age_Sq_After06 -2.77e05 -1.75e05 -1.52e05 -1.21e05 -1.75e05 -1.45e05
(2.35e05) (2.42e05)  (2.38e05)  (2.36€05) (2.41e05) (2.40e05)
Log Income 0.0284*** -0.0316 -0.213 0.180*** 0.0593* 0.102*
(0.00701) (0.0771) (0.203) (0.0558) (0.0321) (0.0611)
Log Income_
After06 0.0105 0.0191*** 0.0177*** 0.0195*** 0.0193*** 0.0155**
(0.00682) (0.00687)  (0.00683)  (0.00681) (0.00685) (0.00693)
Job Transfer -0.0756** -0.257** -0.435** -0.338*** -0.139%** -0.145%**
(0.0296) (0.107) (0.221) (0.0768) (0.0530) (0.0499)
JobTransfer_AfterO6 -0.0169 0.000302 -0.00249 -0.00561 -4.69e05 -0.00238
(0.0468) (0.0468) (0.0461) (0.0459) (0.0463) (0.0460)
Forced Move 0.158*** 0.0295 -0.0908 0.119*** 0.107** 0.0120
(0.0305) (0.0588) (0.131) (0.0406) (0.0532) (0.0982)
Forced
Move_After06 -0.00607 -0.00432 -0.00777 -0.00607 -0.00407 0.000827
(0.0420) (0.0413) (0.0421) (0.0419) (0.0416) (0.0410)
2001year 0.0226 0.0277 0.110 -0.133*** -0.0105 -0.0335
(0.0147) (0.0313) (0.0899) (0.0465) (0.0183) (0.0353)
2003year 0.00908 0.0597 0.182 0.0690** 0.00968 -0.0600
(0.0151) (0.0533) (0.139) (0.0322) (0.0314) (0.0765)
2005year -0.00348 0.119 0.202 0.210*** 0.0278 -0.0658
(0.0164) (0.0834) (0.143) (0.0661) (0.0368) (0.0926)
2007year -0.0203 0.290*** -0.258 0.873*** 0.227** 0.412*
(0.0175) (0.104) (0.391) (0.246) (0.105) (0.243)
2009year 0.0121 0.340*** -0.341 0.977*** 0.272%** 0.458*
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(0.0193) (0.106) (0.479) (0.264) (0.105) (0.247)

2011year 0.00922 0.0810*** 0.254** 0.557*** 0.116*** 0.0964***
(0.0137) (0.0312) (0.109) (0.145) (0.0326) (0.0283)
Constant 0.0393*** 3.835 9.141 -12.48*** -0.386 3.527
(-0.0866) (3.045) (6.908) (3.282) (0.401) (3.288)
Observations 48,487 48,487 48,487 48,487 48,487 48,487
Number of MSAs 148 148 148 148 148 148
Random Effects YES YES YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 17: Chisquared tests for significance of conditional mean correction terms

chi-squared (5restr.) | Prob > chi2
Regression 2 47.33 0.0000
Regression 3 46.98 0.0000
Regression 4 37.72 0.0000
Regression 5 47.87 0.0000
Regression 6 46.85 0.0000

Table 18: Search intensityafter 2006

D) () (V) V) V)
Advertisements | Broker Sign Friend Other
Estimated efficients -0.461%** 0.314 | -0.954%* | -0.450% | -0.735%*
(from Table 16)
Transformed coeff.
(exprooeti 1 1) -0.369 N/A -0.615 -0.368 -0.520
Average number of 6.49 7.01 6.14 3.94 478

units visited, 19992013

Change in average
number of homes
visited after 2006, -2.39 N/A -3.78 -1.45 -2.49
(according to estimated
coeff. in Table 16)
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Table 19: Rental Vacancy Rates
(1) (2)

VARIABLES Average Number of Homes| Average Number of Homes

Visited Visited
Rental Vacancy Rates -0.0610*** -0.0618**

(0.0233) (0.0242)
Constant 5.821%** 5.465***

(0.237) (0.291)
Year Fixed Effects No Yes
Observations 397 397
R-squared 0.017 0.043

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Appendix: Figures
Figurel:Rent er 6 s sear c213strategies, 1999
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Figure3:Rent er 6s search strate@Bes: Rural vs.

Search Strategies for Renters: Rural vs. Urban
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Figure5:Box & whi sker plots of renB0&3 6s age by ¢
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Figure6:Box & whi sker plots of renteraZ8 educat i

Renter's Educational Attainment by Search Strategy
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Figure7:Box & whi sker plots of rent e208s i ncome [t

Renter's Income by Search Strategy 2011-2013
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Figure 8: R e n t averagé search intensity by search strategy, 192913
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Figure9:Box & whi sker plots of renter 6s-26l28arch i

Number of Units Looked At by Search Strategy
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Figure 11: Craigslist Boston
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Figure 12: Craigslist Boston Apartments
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